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cathode, nonuniformity of current distribution is prevented, and a uniform electroplating 
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receiving the electrolyte prepared in the dissociation tank 2 and conducting 
electroplating. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electroplating method by the undissolved anode plate which comes to contain the addition step which supplies a copper 
compound including at least one kind of copper oxide or copper carbonate, the dissociation step which dissociates the copper 
compound added at the above-mentioned addition step with a sulfuric acid, and forms the copper ion electrolytic solution, and the 
electroplating step which performs delivery electroplating for the copper ion electrolytic solution obtained at the above-mentioned 
dissociation step to a plating bath. 

[Claim 2] The electroplating method by the undissolved anode plate according to claim 1 where the above-mentioned addition step 
controls the amount of supply of a copper compound including a control-of-flow step further. 

[Claim 3] The electroplating method by the undissolved anode plate according to claim 1 which puts a purification step after the 
above-mentioned dissociation step, is made to carry out electrolysis precipitate of the non-copper metal ion contained in the copper 
ion electrolytic solution obtained at this dissociation step, and is removed. 

[Claim 4] The electroplating method by the undissolved anode plate according to claim 3 which the above-mentioned purification step 
adopts a weak-electric-current solution method, and removes a non-copper metal ion. 

[Claim 5] The electroplating method by the undissolved anode plate according to claim 1 which is made to carry out the time style of 
the sulfuric-acid liquid which carried out the remainder of the sulfuric acid used at the above-mentioned dissociation step at the 
electroplating step, and supplies it 

[Claim 6] The electroplating method by the undissolved anode plate according to claim 4 which comes to form the electrode used by 
the weak-electric-current solution method of a purification step with a titanium metal. 

[Claim 7] The electroplating method by the undissolved anode plate according to claim 1 which the above-mentioned electroplating 
step manufactures further the undissolved anode plate member which matches it according to the shape of surface type of a plating 
material, fixes b plating material to cathode, and comes to contain the step which arranges the undissolved anode plate member by 
which manufacture was carried out [ above-mentioned ] in this plating material and a suitable spacing distance, flows through the 
electrical and electric equipment in the c above-mentioned cathode and an anode plate, and performs electroplating. 
[Claim 8] The electroplating method by the undissolved anode plate according to claim 7 which comes to form the above-mentioned 
undissolved anode plate member by titanium covering oxidization iridium material. 

[Claim 9] The electroplating method by the undissolved anode plate according to claim 8 which comes to form the above-mentioned 
undissolved anode plate member in porous plate-like one. 

[Claim 10] The electroplating method by the undissolved anode plate according to claim 7 whose spacing distance of the above- 
mentioned undissolved anode plate member and plating material is 2-3cm. 

[Claim 11] The feeding tank which stores and supplies a copper compound including at least one kind of copper oxide or copper 
carbonate. The electroplating waste fluid which was equipped with the storing space of the copper compound sent from the above- 
mentioned feeding tank, and divided this storing space into the dissociation room which is mutually [ plurality ] open for free passage 
with a dashboard, and the sulfuric acid contained is supplied. The dissociation tank which dissociates the copper compound supplied 
from this feeding tank. The electric plating bath which is equipped with an electrolytic-solution inlet port and an electroplating waste 
fluid outlet, introduces the copper ion electrolytic solution dissociated and obtained by the above-mentioned dissociation tank from this 
electrolytic-solution inlet port, performs electroplating, and discharges electroplating residual waste fluid from this electroplating waste 
fluid opening, Electroplating equipment by the undissolved anode plate which becomes by 

[Claim 12] Electroplating equipment by the undissolved anode plate according to claim 11 which forms a purification tank in the outlet 
edge of the above-mentioned dissociation tank, is made to receive the electrolytic solution sent from this dissociation tank, attaches 
the electrode more than a piece in this purification tank, is made to perform a weak-electric-current solution, and purifies the 
electrolytic solution inside this purification tank. 

[Claim 13] Electroplating equipment by the undissolved anode plate according to claim 12 which comes to form the electrode adopted 
by the above-mentioned purification tank with a titanium metal. 

[Claim 14] Electroplating equipment by the undissolved anode plate according to claim 11 which prepares a transportation member 
before the electrolytic-solution inlet port of the above-mentioned electric plating bath, and strengthens transportation to the electric 
plating bath of the electrolytic solution. 

[Claim 15] Electroplating equipment by the undissolved anode plate according to claim 14 which comes to form the above-mentioned 
transportation member by the booster pump. 

[Claim 16] Electroplating equipment by the undissolved anode plate according to claim 11 which prepares a filtration member between 
the electrolytic-solution inlet port of the above-mentioned electric plating bath, and the above-mentioned purification tank, and carries 
out filtration removal of the **** further from the electrolytic solution which carries out flow progress. 

[Claim 17] Electroplating equipment by the undissolved anode plate according to claim 16 which comes to form the above-mentioned 
filtration member with the fine filter media or the activated carbon of a hole. 

[Claim 18] Electroplating equipment by the undissolved anode plate according to claim 11 which connects the end of the time flow tube 
with the electroplating waste fluid outlet of the above-mentioned electric plating bath, connects [ outlet ] the other end of this time 
flow tube at the above-mentioned dissociation tank, and makes use it as this dissociation tank in the style of a time and comes to 
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make the electroplating waste fluid in this electric plating bath. 

[•Claim 19] Electroplating equipment by the undissolved anode plate according to claim 11 as attaches a sensor in the above-mentioned 
electroplating waste fluid outlet and is made to detect the copper ion concentration in the electroplating waste fluid which flows out of 
this electroplating waste fluid outlet, and prepares the amount-of-supply control-section material which **** with this sensor to the 
above-mentioned feeding tank outlet and comes to control the sending-out amount of supply of this feeding tank according to the 
detection numeric value of this sensor. 

[Claim 20] Electroplating equipment by the undissolved anode plate according to claim 1 1 which comes to have the cathode from which 
the above-mentioned electric plating bath hangs and hangs plating material, and the undissolved anode plate member made from metal 
material by which the external configuration matches the shape of surface type of this plating material. 

[Claim 21] Electroplating equipment by the undissolved anode plate according to claim 20 which comes to form the above-mentioned 
undissolved anode plate member with titanium covering oxidization iridium. 

[Claim 22] Electroplating equipment by the undissolved anode plate according to claim 20 which comes to form the above-mentioned 
undissolved anode plate member in porous plate-like one. 

[Claim 23] Electroplating equipment by the undissolved anode plate according to claim 20 whose spacing distance of the above- 
mentioned undissolved anode plate member and the above-mentioned cathode is 2-3cm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the electroplating method by the undissolved anode plate, and its equipment, this invention does not 
need to fill up especially an anode plate and holds electroplating liquid concentration to homogeneity, and an anode plate configuration 
can change to arbitration according to the plating material configuration of cathode, and is related with the electroplating method by 
the undissolved anode plate which reduces the heterogeneity of current density and can acquire the uniform electroplating 
effectiveness, and its equipment. 
[0002] 

[Description of the Prior Art] Electroplating methods, such as a printed circuit (PCB), an integrated- circuit plate (IC), etc. which needs 
a high grade copper coat from the former, form the undissolved titanium metal net basket more than a piece in a plating bath, insert in 
metal copper (pellet) in this titanium metal net basket, make it an anode plate, show in coincidence, lay in this plating bath directly by 
using plating material as cathode with nakedness, flow through the direct-current electrical and electric equipment, and advance 
electroplating through oxidation and reduction. 

[0003] However, this kind of conventional electroplating method has faults various as follows. That is, since a copper ion required of 
electroplating with the large volume of a anode plate is obtained from the copper metal inserted in in the titanium metal net basket of a 
solid configuration, it must put most quantity of metal copper into this titanium metal net basket according to mass production method. 
Therefore, the volume of an anode plate becomes very large, it is difficult to contract distance with cathode, and it forms waste of the 
working current. 

[0004] b) The metal copper with which the supplement of an anode plate is inserted in the titanium metal net basket in the plating bath 
of the difficult above-mentioned former Although it must sometimes supply since it is gradually exhausted with the electric conduction 
passage of time, all general electroplating adopts a continuation operation method. Since the titanium metal net basket used as an 
anode plate is being fixed in the plating bath, when filling up metal copper, operation must be suspended, anode plate equipment must 
be removed and filled up, productive efficiency is influenced remarkably, and activity cost becomes high at ** and others. 
[0005] c) current density shows ununiformity drawing 3 — as — the front face of general cathode plating material — not necessarily - 
- perfect — not smooth — irregularity — in electroplating of which it may be irregular and a high precision is required if an anode plate 
appearance is not formed equally to the plating material appearance of cathode — shade and positive two poles — equipotential — 
mutual — it cannot respond — a current — local — comparatively — distance — it concentrates on the A-site of illustration of near 
plating material, distribution of current density produces an uneven phenomenon, and the bad result of the ununrformity of 
electroplating comes out. Thus, the plating material configuration of cathode cannot be followed, the anode plate configuration in a 
gilding machine cannot be adjusted to a synchronization, and the demand of high precision electroplating is not suited. 
[0006] d) Oxidization dissociation of this metal copper is carried out for an anode plate particle from a front face with time amount 
progress of an omission electrical-and-electric-equipment flow, and the volume contracts gradually, if the volume of this metal copper 
carries out dissociation contraction and becomes smaller than the mesh of a titanium metal net basket, it will drop out of the mesh of 
this titanium metal net basket, and it precipitates to a plating bath, or adhere to plating material, and the front face of plating material 
becomes coarsely, and bring bad effect to quality. 

[0007] An undissolved anode plate comes to be adopted at last, and he supplies a copper-sulfate crystal (CuS04 and 5H20) in a 
plating bath in this case, and is trying to fill up the copper ion exhausted from plating under plating bath in view of various faults in the 
conventional describing [ above ] electroplating method. And if the direct-current electrical and electric equipment is passed to shade 
and an anode plate, the next reaction will arise. 

** copper-surfate dissociative-reaction CuS04 and 5H2 O->Cu+2+S04-2+5H2 O** anodic reaction H2 0->2H++1/202+2e-** 
cathode reaction Cu+2+2e — >Cu — so that these reaction steps may show Whenever this kind of electroplating method adds an one- 
mol copper-surfate crystal, one mol excessive sulfate ion (SO 4-2) and a four— mol water molecule (H2 O) produce it within a plating 
bath. Consequently, the electrolytic solution is diluted remarkably, the sulfate ion in the electrolytic solution increases sharply, the 
imbalance condition of electro lytic- solution concentration becomes severe, and effect is brought to the stability of electroplating. 
[0008] 

[Problem(s) to be Solved by the Invention] It is offering the electroplating method by the undissolved anode plate which the 1st 
purpose of this invention does not need to fill up an anode plate in view of various troubles in the conventional describing [ above ] 
electroplating method, and can hold electroplating liquid concentration to homogeneity, an anode plate configuration's can change to 
arbitration according to the plating material appearance of cathode, reduces the heterogeneity of current density, and can acquire the 
uniform electroplating effectiveness. 

[0009] Moreover, the 2nd purpose of this invention is to offer equipment equipped with the recycle effectiveness of electroplating 
waste fluid while being able to attain the effectiveness of the describing [ above ] electroplating method used for the electroplating 
method by the undissolved anode plate which above-mentioned this invention offers. 
[0010] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above, the electroplating approach by the undissolved anode 
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plate of this invention is constituted including the electroplating step which performs delivery electroplating to a plating bath in the 
copper-ion electrolytic solution obtained at the addition step which supplies a copper compound including at least one kind of copper 
oxide or copper carbonate, the dissociation step which dissociates the copper compound added at the above-mentioned addition step 
with a sulfuric acid, and forms the copper ion electrolytic solution, and the above-mentioned dissociation step. 

[001 1] In order to attain the 2nd purpose of the above, moreover, the electroplating equipment by the undissolved anode plate of this 
invention The feeding tank which stores and supplies a copper compound including at least one kind of copper oxide or copper 
carbonate, Have the storing space of the copper compound sent from the above-mentioned feeding tank, and this storing space is 
divided into the dissociation room which is mutually [ plurality ] open for free passage with a dashboard. And the dissociation tank 
which dissociates the copper compound which the electroplating waste fluid containing a sulfuric acid is supplied, and is supplied from 
this feeding tank. It has an electrolytic-solution inlet port and an electroplating waste fluid outlet, and the copper ion electrolytic 
solution which might be dissociated by the above-mentioned dissociation tank is introduced, electroplating is performed, and it consists 
of these electrolytic-solution inlet ports including the electric plating bath which discharges electroplating residual waste fluid from this 
electroplating waste fluid opening. 

[0012] And when it plans so that creativity may be variously put over each details, a suitable step, or a member and a device may be 
added and an operation and effectiveness may be raised more about the above-mentioned approach and its equipment, it is much more 
desirable. It is not necessary to supplement an anode plate with a lot of copper metal block, an anode plate can also adopt the 
undissolved electrode of the shape of the shape of a plate, and a sheet as coincidence, and this invention constituted as mentioned 
above can form it in the suitable configuration which matched according to the plating material configuration of cathode, and can adjust 
the spacing distance of an anode plate and cathode freely. 

[0013] Consequently, while it becomes impossible for the local concentration phenomenon of the current in the conventional technique 
to arise, and current density can spread round homogeneity and being able to attain uniform electroplating, the precision of 
electroplating can be sharply raised from the ability of the spacing distance of cathode and an anode plate to control easily. That is, it 
can prevent that the electrode itself does not dissolve in an electroplating process, therefore plating material is hung on direct heated 
cathode, hang it, form an anode plate in coincidence at the same appearance configuration as this plating material, make current 
distribution in an electric plating bath into homogeneity, a current carries out local concentration, and the uneven phenomenon of 
plating produces the anode plate which this invention offers on the front face of plating material. 
[0014] 

[Embodiment of the Invention] Hereafter, although this invention is concretely explained based on the example of a gestalt of operation, 
this invention is not limited only to this example. First, as shown in drawing 1 , the main operation sequencing of the electroplating 
method by the undissolved anode plate of this invention is mostly divided into the following three big steps. 

1) Insert in the addition step feeding tank 1 the copper compound which does not contain water of crystallization, and consider as a 
preliminary storage raw material. The so-called "anhydrous copper compound" points out the copper compound which does not 
contain water molecular crystal, for example, copper oxide, copper carbonate, etc. are mentioned. 

2) Dissociate with the sulfuric-acid liquid held by the dissociation tank 2 in delivery and this dissociation tank 2 in the copper 
compound stored in the dissociation step above-mentioned feeding tank 1, and produce a copper— sulfate (CuS04) solution. The 
dissociative reaction is as being the following, when what was added is copper oxide. 

[0015] 

CuO (s) +H2 SQ4 -> CuS04+H2 O — it is as follows when what was added is copper carbonate. 

CuC03 (s) +H2 S04 -> It sends in in the electric plating bath 3 by using as the electrolytic solution the copper-surfate solution formed 
within the CuS04+H2 0+C023 electroplating step above-mentioned dissociation tank 2, and coppering is performed within this electric 
plating bath 3. 

[0016] By three big steps which above-mentioned this invention offers, it becomes unnecessary to put in a lot of copper metal block all 
over an anode plate, and an anode plate can also adopt an undissolved electrode as coincidence, it can also be made to be able to 
match suitably according to the plating material configuration in cathode (for example, it forms in the same outside table configuration), 
and the spacing distance of an anode plate and cathode can be adjusted freely. And the precision of electroplating can be sharply 
raised from the ability of the spacing distance of cathode and an anode plate for current distribution to spread round homogeneity, and 
for uniform electroplating to be attained, and control by the result which carried out [ above-mentioned ] the improvement easily 
further, while the local concentration phenomenon of a current stops arising. 

[001 7] Moreover, after performing a dissociation step, a purification step is given further and you may make it remove non-copper ion 
**** (for example, Fe+3, Zn+2, etc.) contained in the obtained electrolytic solution in the electroplating method which this invention 
offers, in order to make the electrolytic solution in the electric plating bath 3 purify more. The above-mentioned purification step can 
install the electrolysis sedimentation compartment assembled by the weak-electric-current solution purification tank 4 with many 
titanium metal electrodes, can settle with which it is contaminated in the electrolytic solution through the weak-electric-current 
style, and can be removed. This weak-electric-current solution purification tank 4 may be formed in the downstream of the above- 
mentioned dissociation tank 2, receives the copper-surfate electrolytic solution obtained by this dissociation tank 2, and purifies. 
[0018] In order to make the copper compound with which the above-mentioned dissociation tank 2 was otherwise added fully 
dissociate, after a batch introduces the copper compound stored in the above-mentioned feeding tank 1 from the end of the 
dissociation tank 2, passes through it in order to each storing space 22 further and fully dissociating it, make it flow into the storing 
space 22 where plurality carries out vertical free passage decussation of the interior with a dashboard 21 from the other end. and it 
conveys to it at the following step. 

[0019] Generally the copper-surfate electrolytic solution in the electric plating bath 3 is H+ produced in the sulfuric-acid root ion (SO 
4-2) which carried out the remainder to cathode, and an anode plate after passing through electrolytic plating. The electroplating waste 
fluid of a sulfuric-acid solution is formed. Moreover, in an electroplating process, the copper-surfate solution concentration in the 
electric plating bath 3 becomes thin gradually, and serves as copper-surfate waste fluid which cannot be used at last. And in order to 
fully use the electroplating waste fluid containing this low concentration copper-surfate solution and a sulfuric-acid solution, establish 
an electrolytic-solution inlet port and an electroplating waste fluid outlet in this electric plating bath 3, respectively, and discharge 
acceptance and electroplating waste fluid for the electrolytic solution according to an individual, and carry out the time style of this 
electroplating waste fluid to the above-mentioned dissociation tank 2 further, recycle processing is made to perform, and a whole 
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system is formed in one circulation duct. If the approach and equipment which this invention offers are used, it can prevent that 
electroplating waste fluid is emitted to arbitration and environmental pollution arises. 

[0020] Since flow migration of the copper-sulfate electrolytic solution conveyed by the system of this invention is more smoothly 
carried out into the electric plating bath 3, the transportation member 5 may be formed in the weak-electric-current solution 
purification tank 4 above-mentioned lower stream of a river, this transportation member 5 can be formed by the booster pump, 
pressurization transportation of the electrolytic solution in this weak-electric-current solution purification tank 4 can be carried out, 
and circulation of a duct can be secured. Moreover, since the electrolytic solution with which it is sent in in the electric plating bath 3 
is made to purify more, you may attach the filtration member 6 decoratively in front of the electrolytic-solution inlet port of this 
electric plating bath 3, and this filtration member 6 is formed by the fine filter media or the activated carbon of a hole, thereby, it can 
progress further 1 step and **** with which it is contaminated in the electrolytic solution can be removed. 

[0021] And in order to enable it to hold the copper-sulfate electrolytic solution built within this dissociation tank 2 beyond a fixed level, 
In order to prevent that there are too many amounts of the copper compound added by coincidence from this feeding tank 1, and they 
are wasted, A sensor 7 is circumscribed to the time flow tube way of the electroplating waste fluid of this electric plating bath 3, and 
the outlet edge of this feeding tank 1 is decorated with the amount-of-supply control-section material 8, and this sensor 7 and this 
amount-of-supply control-section material 8 are ****(ed), and this sensor 7 is formed with a density measurement analysis machine. 
Thereby, this sensor 7 controls the rate of the copper-containing mixture spontaneously detected the concentration of the copper 
sulfate by which contamination mixing is carried out, and sulfuric-acid waste fluid and supplied by this amount-of-supply control- 
section material 8 from this feeding tank 1 at the electroplating waste fluid in the electric plating bath 3 which carries out a time style, 
respectively. What is necessary is for there to be especially no limit about this amount-of-supply control-section material 8, and just 
to be able to carry out the accommodation control of the flow rate. For example, the conventional control-of-flow bulb of general daily 
use is employable. 

[0022] Moreover, as shown in drawing 2 , the anode plate electrode used within the above-mentioned electric plating bath 3 is formed 
in an undissolved anode plate. What is necessary is just the thing of non-electrical-and-electric-equipment solubility which especially a 
limit does not have about the quality of the material, and was equipped with only good conductivity. For example, the thing of the 
quality of the material formed with the oxidization iridium of titanium covering is adopted. Thus, it can prevent that the electrode itself 
does not dissolve in an electroplating process, therefore plating material is hung on direct heated cathode, hang it, form an anode plate 
in coincidence at the same appearance configuration as this plating material, make current distribution in the electric plating bath 3 into 
homogeneity by this, a current carries out local concentration, and the uneven phenomenon of plating produces the anode plate which 
this invention offers on the front face of plating material. 

[0023] Furthermore, in order that circulation of the current in the electric plating bath 3 may carry out as [ smoothly ], this anode plate 
may be built to porous plate-like one. Moreover, in order to secure the precision of electroplating, it is the most desirable, when the 
spacing distance of an anode plate and cathode is made to approach as much as possible and is held to 2-3cm range right and left. 
[0024] 

[Effect of the Invention] since "the electroplating method and the equipment" by the undissolved anode plate of this invention which 
be constituted as mentioned above can always hold the concentration of the copper sulfate electrolytic solution to a need extent and 
may change an anode plate configuration freely according to the configuration of a plating material while they can fully recycle the 
electroplating waste fluid produce within an electric plating bath, they can prevent that the defect phenomenon which a current 
concentrate locally occur. Furthermore, since the copper compound currently used by this invention does not contain the water 
molecule, a dilution operation cannot arise to the electrolytic solution in an electric plating bath, but it can reduce energy consumption, 
and can raise an economic profit Since in other words the undissolved anode plate where the plating material and appearance 
configuration of cathode match is adopted and the spacing distance of cathode and an anode plate can be shortened sharply, the 
precision of electroplating can be secured and it can contribute to a high precision electronic device greatly. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the equipment layout display Fig. of the comparatively desirable example in this invention. 
[Drawing 2] It is the plot plan of the undissolved anode plate and plating material in this invention. 
[Drawing 3] It is the plot plan of the conventional soluble anode plate and plating material. 
[Description of Notations] 

1 Feeding Tank 

2 Dissociation Tank 

3 Electric Plating Bath 

4 Weak-Electric-Current Solution Purification Tank 

5 Transportation Member 

6 Filtration Member 

7 Sensor 

8 Amount-of-Supply Control-Section Material 

21 Dashboard 

22 Storing Space 
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